Vibroacoustic Analysis of Large Heat Rejection Radiators for Future 

Spacecraft 


Abstract: Spacecraft structures such as antennas, solar arrays and radiator panels 
significantly respond to high acoustic levels seen at lift-off. Some future spacecraft may 
utilize nuclear electric propulsion that require large radiator panels to reject waste heat. A 
vibroacoustic assessment was performed for two different radiator panel designs. Results 
from the analysis of the two designs using different analytical approaches are presented 
and discussed. 
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Typical Acoustic Response of Past Spacecrafts 
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Prometheus Spacecraft Configurations: 
Sandwich Panel Radiator Design (Deployed) 
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Prometheus Spacecraft Configurations: 
Sandwich Panel Radiator Design (Stowed) 
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Prometheus Spacecraft Configurations: 
Single Fin Radiator Design (Deployed) 
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Prometheus Spacecraft Configurations: 
Single Fin Radiator Design (Stowed) 
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Single Fin Radiator Array Detail 
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Radiator Panel Cross Sections 
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Overview of AutoSEA Modeling 
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Overview of AutoSEA Modeling (cont.) 
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structure borne vibrations between individual radiator panels were considered 
negligible and therefore, hinges and heat pipe connections were not included 
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Acoustic Cavity Excitation 
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Sandwich Panel Radiator Configuration AutoSEA Model 
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Single Fin Configuration AutoSEA Model 
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Radiation Efficiency for Sandwich Panel - A - Radiation Efficiency for Single Fin 
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